Abstract. The results of pyrometric measurements performed at the interface of a tin target with a LiF window material are presented for stresses ranging from 38 to 55 GPa. The purpose of the study is to analyze the part of the interface in the temperature measurement by a multi-channel pyrometric device. The results show that the glue used at target/window interface remains transparent under shock. The values of temperature measured at the tin/LiF interface are consistent with the behavior of tin under shock.
INTRODUCTION
The experimental determination of temperature of materials under shock has been the subject of numerous studies since the works of Kormer [1] in 1968. The measurement of temperature under shock has been obtained for transparent materials, rocks, metallic materials and explosives [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Temperature measurement, which is difficult to perform, is essential to understand the behavior of materials under shock and, notably, to identify phase changes of the matter.
The most common technique used to measure the temperature under shock is to record the radiation evolution (or luminance) of the target with an optical pyrometer, and to determine its temperature through Planck's law. While the luminance measurement technique is well characterized, the calculation of the actual temperature of the material is not : the main difficulty concerns the emissivity evaluation of the measured surface. The experimental configura-tion used by numerous authors consists in depositing a metallic material on a transparent window to obtain the most ideal interface. Blanco [14] proposed an alternative which consists in gluing the window material on the metallic target to insulate the metallic target from the window material. If the glue used remains transparent under shock, the measured interface temperature is close to the temperature of the metallic target. The final difficulty is to evaluate the emissivity of the measurement surface. This paper presents the temperature measurements obtained at the interface between a tin target and a LiF window for stresses ranging from 38 to 55 GPa. The purpose of this study is to analyze the part of this interface composed of glue.
EXPERIMENTS
The configuration of the plate impact experiment is depicted in Figure 1 and the parameters of the three experiments performed on tin are presented in Table I .
The experiments were performed in CEG with the single-stage powder gun ARES. The relative error of impact velocity measurement is 1%. For the three experiments performed, the impact tilt varies from 1 to 2 mrad. The impactor disks, buffer plate, target and window all present a 1/100 mm flatness on their two faces and the parallelism defect between two faces is lower than 2/100 mm. The face of the tin disk aimed by the pyrometer presents a polished surface with a rugosity of 0.01. The faces of window material are optically flat. The targets consisted of two tin disks because of a supplying problem. The window and the tin target were glued together with L358 glue (UV-hardened LOCTITE 358). The three experiments have different interface conditions.
In the first experiment (#A25), the glue thickness of each interface was less than 10 jam and in the second one (#A31) this thickness was 50 jiim. In these two cases, the window is composed of two LiF disks glued together with L358. In the third experiment (#A30), the window is composed of a single LiF disk which is 15-mm thick and the target surface is coated with a 1-jim thick graphite film by cathodic sputtering. The glue thickness between the window and the target is less than 10 jim as in the first experiment. The goal of this experiment was to increase the emissivity of the measurement surface by using a highly emissive material (graphite).
The optical pyrometer used in this study has been exhaustively described by Leal [15] . The pyrometer uses six measurement channels with different wavelengths : 500 nm, 650 nm, 850 nm, 1100 nm, 1270 nm and 1510 nm. Its response time is 5 ns and its operating conditions are limited to a low temperature of 1500 K. The relative error associated with the luminance measurement is 3 %. Figure 2 presents the luminance profiles obtained in the experiment A25 for the six wavelengths of the pyrometer. These signals exhibit an initial ramp when the shock reaches the Sn/LiF interface and, after 0.4 jis, a singularity which corresponds to the reflection of compression and release waves from the different interfaces (Sn/Sn and LiF/LiF). The large increase in signals after 2.2 s corresponds to the emergence of the shock wave at the free surface of LiF.
This shows that the propagation of the shock wave through the 10 ^im thick glue interface, at 2 mm in depth in the LiF window, does not modify the pyrometric signal. The L358 glue remains transparent under shock at this stress and temperature. Otherwise, a substantial drop in the luminance would have been observed when the shock reached the LiF/LiF interface. In Figure 3 , the luminances measured during the three experiments for the 1100-nm wavelength are compared. It appears that a glue thickness of 50 um does not modify significantly the shape of the luminance profile whereas a 1-uin thick graphite layer highly influences the profile. The essential information provided by these results is that the glue remains transparent under shock for these stresses and temperatures. If the glue became opaque under shock, the influence of graphite on the luminance profile would not be observed since the graphite deposit is in direct contact with the tin sample. Moreover, it is noticeable that the rise times of the first shock are similar for 10-jim and 50-um thickness of glue. This implies that the measured radiation comes from the rear side of the tin sample and that the glue remains transparent under shock.
Concerning the signal shape measured in the experiment with a graphite layer, this phenomenon can be linked either to a progressive loss of emissivity of graphite, or to a modification of the conduction phenomena resulting from the presence of graphite at the interface.
The values reached in stress and temperature for the three experiments are listed in Table 2 [16] . The stresses in tin and, after release, in the LiF window are estimated from the known properties under shock of the material used and from the impact conditions.
The as-calculated values of temperature are compared in Figure 4 with the phase diagram of tin. The points obtained under shock and symbolized by circles have been calculated from the phase change model of tin [17] . The first shock results in a mixed solid-liquid state and the release occurs along the melting curve. Thus the points calculated from 
CONCLUSION
The purpose of this paper was to analyze the influence of an interface in an optical pyrometry temperature measurement. The stresses obtained in three plate impact experiments ranges from 38 to 55 GPa in tin.
The main lessons drawn from these experiments are the following :
-the LOCTITE 358 glue used for interface joining remains transparent under shock, -the tested glue thickness (from 10 jj.m to 50 jim) does not result in significant difference of the measured signal, -the existence of a 1-j^m thick graphite deposit on the tin target modifies considerably the shape of the signals.
These results confirm those obtained on bismuth [18] , particularly the part of the glue interface under shock. The temperature measurements are consistent with the results obtained in a previous study on the phase change of tin under shock. If these initial results are confirmed in subsequent experiments, the experimental technique consisting of gluing a window on a metallic target would be an original and attractive alternative to the deposition technique due to its ease of use.
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